CLAIMS 



What is claimed is: 



1 . A method of manufacturing a double-gate integrated circuit comprising: 
forming a laminated structure having a channel layer and first insulating 

layers on each side of said channel layer; 

forming openings iA said laminated structure; 



forming drain and som 
doping said drain and 



Regions in said openings; 

regions, using said openings in said 



laminated structure to align sa^ doping; 

removing portions of said l^inated structure to leave said channel layer 
suspended from said drain and sourceVegions; 

forming a second insulating layei^ to cover said drain and source regions 
and said channel layer; and 

forming a double-gate conductor oveV said second insulating layer such 
that said double-gate conductor includes a firsiVconductor on a first side of said 
channel layer and a second conductor on a secona side of said channel layer. 



2. The method in claim 1, wherein, during said forming of said double-gate 
conductor, said drain and source regions and said seco\d insulating layer self- 
align said double-gate conductor. 
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3. The method in clami 1 , wherein said forming of said laminated structure 
includes forming a bottom irtsulator layer adjacent one of said first insulating 
layers and said method furtherVomprises, after said forming of said double-gate 
conductor, forming a top insulator layer on an opposite side of said double-gate 
conductor from said bottom insula!br layer, such that a thickness of said second 
insulating layer is independent of a tJ^ickness of said bottom insulator layer and 
said top insulator layer. 

4. The method in claim 1 , wherein said forming of said drain and source 
regions comprises epitaxially growing dram and source regions in said openings 
from said channel layer. 

5. The'method in claim 4, wherein said epiiaxially growing of said drain and 
source regions includes introducing one or more of Si, Ge, C, N and an alloy. 

6. The method in claim 1, wherein said forming of said drain and source 
regions comprises epitaxially growing a portion of saiti drain and source regions 
in said openings from said channel layer and filling a refaiainder of said openings 
with amorphous silicon to complete said drain and sourc^regions. 

7. The method in claim 1, wherein: 



Y0998-426 



2 said foraiin^of said laminated structure includes attaching a substrate to 

3 said laminated struct 

4 said forming of sa^d openings includes exposing said substrate; and 

5 said forming of saicl\drain and source regions comprises epitaxially 

6 growing said drain and source^regions in said openings from said channel layer 

7 and said substrate. 



1 8. The method in claim 1 , wji^rein said channel layer comprises a single 

2 crystal silicon layer and said forming of said laminated structure includes 

3 depositing said first insulating layers 6(i each side of said single crystal silicon 

|sss; 

m 4 wafer. 
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1 9. The method in claim I , wherein, bel^ore said forming of said drain and 

2 source regions, said method further comprise^ forming spacers in said openings. 

1 1 0. A method of manufacturing a double-gat^ metal oxide semiconductor 

2 transistor comprising: 

3 forming a laminated structure having a singl^ crystal silicon channel layer 

4 and insulating oxide and nitride layers on each side of\said single crystal silicon 

5 channel; 

6 forming openings in said laminated structure; 

7 forming drain and source regions in said openings; ^ 
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doping said drain and source regions, using said openings in said 
laminated structure to align said doping; 

removing portions oVsaid laminated structure to leave said single crystal 
silicon channel layer suspended from said drain and source regions; 

forming an oxide layer \o cover said drain and source regions and said 
single crystal silicon channel laykyTfand 

forming a double-gate co^uitor over said oxide layer such that said 
double-gate conductor mcludes a first conductor on a first side of said single 
crystal silicon channel layer and a second conductor on a second side of said 
single crystal silicon channel layer. \ 

1 1 . The method in claim 1 0, wherein, lluring said forming of said double-gate 
conductor, said drain and source regions ana said oxide layer self-align said 
double-gate conductor. \ - - 

12. The method in claim 10, wherein said forming of said laminated structure 
includes forming a lower oxide layer adjacent one^f said first insulating layers 
and said method further comprises, after said forming of said double-gate 
conductor, forming an upper oxide layer on an opposite side of said double-gate 
conductor from said lower oxide layer, such that a thictoiess of said gate oxide 
layer is independent of a thickness of said upper oxide layer and said lower oxide 
layer. ^ 
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1 3 . The method in Glaim 1 0, wherein said forming of said drain and source 
regions comprises epitaxiaily growing silicon in said openings from said single 
crystal silicon channel layer. 

14. The method in claim b, wherein said epitaxially growing of said silicon 
includes introducing one or more of Si, Ge, C, N and an alloy. 

15. The method in claim 1 0, iwlm^ein said forming of said drain and source 
regions comprises epitaxially growiVig silicon in a portion of said openings from 
said single crystal silicon channel laver and filling a remainder of said openings 
with amorphous silicon to complete said drain and source regions. 

"16: ~ The method in claim 10, whereinc _ _ _ - 

said forming of said laminated structure includes attaching a silicon 

substrate to said laminated stmcture; \ 

said forming of said openings includlps exposing said silicon substrate; and 
said forming of said drain and source regions comprises epitaxially 

growing silicon in said openings from said single crystal silicon channel layer and 

said silicon substrate. \ 

17. The method in claim 10, wherein, before sam forming of said drain and 
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source regions, said method Mther comprises forming spacers in said openings. 
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A double-gate integratep circuit comprising: 
a channel layer; 

doped drain and source ijpgions connected to said chaimel layer; 

a gate insulating layer coyering said channel layer and said doped drain 
and source regions; 

a double-gate conductor (her said insulating layer, said double-gate 
conductor including a first conductor on a first side of said channel layer and a 
second conductor on a second side of said channel layer; 

an upper insulator layer adjacent on a first side of said double-gate 
conductor; and 

a lower insulator layer on ail opposite side of said double-gate conductor 
fi*om said upper insulator layer, wherein a thickness of said gate insulating layer is 
independent of a thickness of said upper insulator layer and said lower insulator 
layer. 



1 19. The double-gate integrated circuit in claim 1 8, wherein, said first 

2 conductor and said second conductor are self-aligned by said doped regions and 

3 said gate insulating layer. 



1 



20. The double-gate integrated circuit in claim 1 8, wherein said doped drain 
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2 and source regions comprise silicon epitaxially grown from said channel layer. 

1 21. The double-gate integrated circuit in claim 20, wherein said epitaxially 

2 grown silicon includes one or more of Si, Ge, C, N and an alloy. 

S^^^ 22. The double-gate integAted circuit in claim 18, wherein said drain and 

2 source regions comprise amorphous silicon and silicon epitaxially grown from 

3 said channel layer. * 

□ 

^1 23. The double-gate integrated circuit in claim 1 8, further comprising a 

^ 2 substrate connected to said lower insulator layer, wherein said drain and source 

01 

nj 3 regions comprise silicon epitaxially grown from said channel layer and from said 

P 4 substrate. 

m 

D 

1^ 1 24. The double-gate integrateflcircuit in claim 1 8, wherein said channel layer 

2 comprises a single crystal silicon tl^^er. 



Y0998-426 



28 



